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Introduction
The recent literature on firm heterogeneity in international trade demonstrates that globally engaged firms, that is, multinational enterprises (MNEs) and exporters, differ from purely domestic firms in many respects. 1 It has been shown that there is a clear ordering of firm types, with the best firms becoming outward investors, less well-equipped firms becoming exporters, and the least wellequipped firms remaining in the domestic market. Moreover, it is a stylized fact that MNEs tend to be larger, more capital-and skill-intensive, and not least, to be more productive and pay higher wages than non-MNEs. 2 Another important characteristic of MNEs is that, as compared to non-MNEs, they can respond more easily to adverse shocks in one country by simply moving production to another country. This "footloose" character of MNEs means that, conditional on the superior factors that reduce the likelihood of closure, the survival rate of plants of MNEs would be expected to be lower than for plants of non-MNEs. Moreover, since foreign MNEs are less rooted in the local economy than domestic MNEs (and non-MNEs), the former may be more inclined to shift production to other countries whenever the conditions change to their disadvantage. In other words, plant survival rates are expected to be lower for foreign MNEs than for domestic MNEs.
It may well be the other way around, however. An investment in a foreign country involves a major commitment, because setting up, and to some extent also taking over a plant abroad, entails substantial sunk costs. This means that if the conditions in the host country do not deteriorate drastically, it is likely that foreign-owned plants will continue to stay on. Domestically owned
MNEs that existed for a long time in their home market may, on the other hand, begin to realize that some of their production in the home country is better carried out abroad. Furthermore, recent reductions in transport and information costs have made it easier to exploit the advantages of relocating production between countries. Therefore, plant survival rates may be lower for domestic
MNEs than for foreign MNEs.
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Finally, in line with recent literature on firm heterogeneity in international trade, it could be argued that since globally engaged firms have more diversified sales profiles than non-exporting nonMNEs, they have better prospects of withstanding negative shocks such as temporary drops in the demand for some of their products. The probability of shutdown would then be lower among plants of globally engaged firms than among plants of purely domestic firms.
Apparently, it is an empirical question whether there are differences in shutdown probabilities between; i) plants of MNEs and non-MNEs, ii) plants of foreign and domestic MNEs, and iii) plants of globally engaged firms and purely domestic firms.
In this paper, I use recent, unique detailed plant data (which also provide some information at the firm level) for Sweden to investigate the survival probabilities of plants with different ownership structures. Sweden is an interesting case in this context. For a long time, Swedish manufacturing was dominated by domestically owned MNEs. Yet in the 1990s, Sweden introduced considerable liberalization reforms and as a result we observe a substantial increase in foreign ownership. This increase has sparked public concerns in Sweden about the uncertainty of foreign MNEs" impacts on plant security and, ultimately, on employment. As argued above, plants of MNEs (foreign or domestic) may experience a reduction or an increase in their survival probabilities. From a policy perspective, it is important to determine which of these two effects predominates in order to refine some of the current policies. Although this is important to analyze, the empirical evidence to date is rather limited.
One more important dimension to analyze is the interaction between foreign MNEs and local plants.
The presence of foreign MNEs may affect the survival rate of indigenous plants in two different ways. On the one hand, foreign presence may increase indigenous plants" survival if there are knowledge and technological spillovers from foreign MNEs to indigenous companies. On the other hand, domestic plants, which in general are less endowed with advanced technologies, may find it hard to stay in business due to the competition imposed by foreign MNEs. Moreover, the presence of foreign MNEs may have different impacts on various types of plants depending on their ability to benefit from technology transfers (their absorptive capacity) and to withstand intensified competition. Accordantly, this paper also examines how foreign MNE presence affects the survival prospects of plants within domestic MNEs, exporting non-MNEs, and non-exporting non-MNEs.
3 So far, a few studies, e.g., Görg and Strobl (2003a) 
Theoretical and empirical overview
The determinants of plant exits have been the subject of a large number of theoretical and empirical studies. The literature focuses mainly on two lines of investigation: first, the role of plant and industry characteristics for plant survival, and second, the relationship between plant survival and the ownership structure of the plant. 6 Papers dealing with the first strand of research in determining plant survival highlight the relevance of factors related to plant size and age (i.e., Evans, 1987; Dunne et al., 1988; and Dunne and Hughes, 1994) and to other plant and industry characteristics such as capital intensity, productivity, industry growth and concentration (i.e., Doms et al., 1995; Audretsch and Mahmood, 1995; and Mata and Portugal, 2002) . These papers have emphasized that plant survival is positively related to 5 both plant age and size, and that plants using advanced technologies and having high productivity are more likely to adopt new production methods and hence to increase their chances of survival.
As for industry characteristics, plants in growing industries are more likely to survive, while the effect of industry concentration on survival is ambiguous. On the one hand, price-cost margins are high in highly concentrated industries, which should increase the plant"s probability of survival, but on the other, highly concentrated industries may be subject to aggressive behavior by rivals, which may reduce the plants survival probability.
The second strand of research dealing with plant survival analyzes how ownership structure influences the exposure to exit risk. Harris (1996) provide some of the first empirical evidence on the effect of foreign ownership on plant survival in the manufacturing sector in Indonesia, Ireland, Portugal, and New Zealand, respectively. After having controlled for plant characteristics known to reduce the probability of exit, the first two papers find that foreign-owned plants are more likely to exit than their domestic counterparts. However the paper of Mata and Portugal (2002) finds no significant differences in the exit rate between domestic and foreign-owned plants, while the paper of Gibson and Harris (1996) shows that foreign-owned plants have lower exit rates than incumbent plants when conditioning on plant-specific differences.
A robustness factor that constitutes an improvement over previous studies is introduced by Van A common shortcoming of earlier studies on this topic is the failure to adequately consider how heterogeneity of firm structure affects plant survival. More specifically, while very few papers control for the role of MNEs in survival prospects, there is no theoretical or empirical evidence on the role of domestic exporters in plant survival. 8 From the recent literature on heterogeneous firms in international trade, there is theoretical justification and empirical evidence that MNEs tend to be the most productive firms, followed by exporters who are not MNEs, and that firms without any foreign involvement are the least productive. In particular, the evidence has shown that domestic 7
MNEs outperform exporters (Greenaway and Kneller, 2007) and are more similar to foreign MNEs (Criscuolo and Martin, 2009 ), while exporters are more productive than purely domestic firms (Wagner, 2007) . This may have implications for the different survival patterns of different type of plants. 9 As discussed above, the role of MNEs in plant survival, no matter whether they are domestic or foreign, is ambiguous. How then does export activity affect the survival rates of the plants? The models developed by Bernard et al. (2003) and Melitz (2003) argue that exporting firms are less likely to fail than non-exporters due to the higher productivity of the former. 10 This means that we would expect exporters to survive longer than non-exporters when productivity is not controlled for in the non-parametric analysis. What is the prediction for exporters, controlling for productivity and other variables affecting plant survival? Since exporters tend to be larger and more skill-and capital-intensive than purely domestic firms, this implies that the former may face higher sunk costs of shutting down their plants. Moreover, exporters could be less likely to exit because they have a more diversified sales profile and are hence more resilient to shocks. However, since exporting firms have already gained experience and knowledge about foreign markets, it could be argued that they have a higher exit rate than their purely domestic counterparts. However, intensified competition on product markets, as well as on factor markets, may have negative effects on the survival of indigenous firms" plants. More efficient foreign MNEs that produce at lower marginal costs than indigenous firms tend to increase their output at the expense of the indigenous firms. If the domestically owned rivals face fixed costs of production, their average costs will increase, reducing the probability of their plants" survival. A larger presence of foreign competitors may also drive up factor costs, leading, for example, to higher wages, which in turn may entail an increased probability of shutdowns among indigenous plants. 12 The impact of foreign presence on plant survival should also be predicted to differ between plants 
Data and description
The data set used in this paper includes all plants in Swedish manufacturing covering the period survived. For each plant, total employment, number of employees with post-secondary education, and firm and industry codes are reported. Plant age can be derived back to 1986. 13 The firm code assigned to each plant makes it possible to match, for example, the firm"s accounting data to the individual plant. Accordingly, firm-level data, such as labor productivity, can be linked to plants. Furthermore, Swedish manufacturing firms can be divided into Swedish-owned MNEs, foreign-owned MNEs, exporting non-MNEs, and non-exporting non-MNEs. A Swedish MNE is a domestically owned firm, which is part of an enterprise group with affiliates abroad. 14 In foreignowned firms (foreign MNEs), foreigners possess more than 50 percent of the voting rights. disappearance of a plant code due to mergers and acquisitions (M&A), or (ii) a plant dropping out of the sample due to size thresholds for inclusion in the sample. 15 Furthermore, my data covers the 1990s and early 2000s, which is a particularly interesting period to study given the recent increase in foreign direct investment (FDI).
In the 1990s, many countries abolished or reduced their restrictions on foreign ownership of indigenous firms, and as a result, FDI increased substantially worldwide (Golub, 2003) . During this period, Sweden also introduced considerable liberalization reforms, resulting in what appears to be a more pronounced increase in foreign ownership in Sweden than in other OECD countries. 16 Table   1 Table 1 here
The decreasing importance of Swedish MNEs can also be seen in Table 2 , which shows the 17 Table 2 here 
The model
A non-parametric approach to describe the survival rates for different types of plants is to estimate the survivor functions, S(t), that is, the probability of surviving past time t, for each type of plant.
The Kaplan-Meier estimate of the survivor function is given by
where j n is the number of plants that have survived to j t years of age, and j d is the number of plants that die at age j t . Table 4 shows the unconditionally estimated survival functions for plants within Swedish MNEs, foreign MNEs, exporting non-MNEs, and non-exporting non-MNEs.
Analysis time represents the number of years the plant remained in the sample. In Table 5 , we observe that these and other variables that may have an impact on the survival rates of plants are unequally distributed, in particular across MNEs and non-MNEs. Standard t-tests show that MNE plants are significantly older, larger in terms of employment, and more skill-intensive than non-MNE plants. Furthermore, MNE firms have a significantly higher productivity and higher sales than non-MNE firms. Table 5 here 18 These results are not presented in the paper, but are available upon request.
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To disentangle the effect of various plant-, firm-, and industry-specific factors on plant survival from multinationality and export activity, I turn to a semi-parametric model of plants" hazard rates.
Since my data are collected on a yearly basis, I use a complementary log-log model (cloglog) which is the discrete time version of the Cox proportional hazard model. 19 The underlying assumption of the proportional hazard model is that the hazard ratio ) , ( X t , the rate at which the plants exit in interval t to 1 t , depends only on time at risk, ) ( 0 t (the so-called baseline hazard), and on explanatory variables affecting the hazard independently of time, ) exp( X . The hazard ratio is then given by:
More specifically, the discrete-time version of the hazard function takes the following form: I also take into account variables at the firm level. Unfortunately, data on productivity is not available at the plant level; only at the firm level. This can be a problem in the analysis of multiplant firms with large variations in productivity across plants. As a measure of productivity, I
use relative labor productivity: namely, the value added per worker at the firm level divided by the average value added per worker at the industry level. 21 The survival rates of plants are expected to be higher within more productive firms. At the firm level, I also include a dummy capturing whether or not a firm is a multiplant operation. This has been shown by Bernard and Jensen (2007) as an important determinant of firm survival.
Moreover, a number of industry controls are included as covariates. In growing industries, profits tend to be higher and the probability of exit is likely to be lower. I use employment growth at the industry level as a measure of sectoral growth. In highly concentrated industries, price-cost margins are also high, which should increase a plant"s probability of survival. However, industries with high market concentration may be subject to aggressive behavior by rivals, which may reduce their survival probability. I use a Herfindahl index, calculated as the sum of squared of the plant"s employment share in an industry, as a measure of market concentration.
By adding industry export and import intensities, I try to take international competition at the industry level into account. A high import intensity (share of imports in consumption) indicates that the plants in the industry face tough competition from abroad, and consequently the survival rate of plants is lower. In industries with a high export intensity (export share of production), plants of less efficient firms are crowded out on the factor markets by the more productive ones. 22 In addition, time dummies are included to capture business cycle effects, and in some specifications industry dummies are used as an alternative to industry controls. 21 A multi-factor productivity measure would have been a more appropriate measure of performance, since within industry, labor productivity differentials among firms also capture, e.g., variations in capital intensity. However, due to the lack of a good measure of capital stocks, I cannot calculate firm-level total factor productivity for a sufficiently large number of firms. 22 Colantone and Sleuwaegen (2007) discuss the theoretical and empirical impact of both import and export intensity on exit.
engaged firms, that is, MNEs and exporting non-MNEs, are more or less likely to survive than plants of non-exporting non-MNEs and whether there are differences in the survival ratios between the globally engaged plants. This is an important dimension of the analysis since the prospect of surviving may differ among different firm ownership structures due to their different characteristics, as highlighted, for example, by Helpman et al. (2004) . There is consensus in the recent theoretical and empirical literature about the clear ordering of firm types, with the best being outward investors, the next-best being exporters, and the least well-equipped firms remaining in the domestic market. 23 This may have implications for the survival prospects of the plants as well.
However, as described above, there is no theoretical evidence regarding the impact of firm ownership structure on plant survival. On the one hand, we may expect plants of MNEs to have lower survival rates than other plants, since MNEs can easily shift production from one country to another whenever the conditions in the home or host country change to their disadvantage. We may also expect the plant survival rate to be lower for foreign MNEs than for domestic MNEs, since the former are less rooted in the local economy and may respond more quickly to adverse shocks. On the other hand, foreign MNEs may face substantially higher sunk costs of setting up new plants abroad, as do comparable indigenous firms, which should lead to lower exit rates for their plants.
Finally, exporting firms are less dependent on the domestic product market. Therefore, if the domestic market is hit by a negative shock, plants of exporting firms are better equipped to survive by cushioning the adverse effects through the export market. 24 In the econometric analysis below, I first analyze whether the extent of global engagement of the plant (multinational, exporting, none) impacts plant survival. In the second step of the analysis, I
examine the impact of increased foreign presence on the survival rates of plants owned by indigenous firms. 23 See, e.g., Helpman (2006) . 24 Alvarez and Görg (2005) ask a different question. They investigate whether Chilean manufacturing plants of exporting (foreign) MNEs are less likely to exit than non-exporting (foreign) MNEs, and they find this to have been the case in the late 1990s. At first, the result in Table 6 column (1) Table 5 , plants of exporting non-MNEs are significantly larger in terms of number of employees, are more skill-intensive, and have higher productivity than non-exporting non-MNEs, which implies that the former may face higher sunk costs in exiting the market relative to their non-exporting counterparts. Second, a negative shock on the domestic market has a stronger effect on plants of purely domestic firms since they are more dependent on their home market. The results of the control variables in Table 6 are largely as expected. 25 In by a Herfindahl index, the result is insignificant. 25 As shown in Table 8 in the Appendix, the correlations between the independent variables are generally low. The results in Table 9 in the Appendix confirm this point. When estimating equation (3) on the whole sample, including plants in smaller and larger firms in column (2), the results suggest that foreign MNE plants have a 5 percent higher exit rate than non-MNE plants. 27 However, the result in column (4), which includes only plants in smaller firms, shows that, as compared to non-MNE plants, the exit rate is almost 50 percent higher in foreign MNE plants, while the result in column (5), including only plants in larger firms, shows that foreign MNE plants have a 10 percent lower exit rate than non-MNE plants (exporting and non-exporting non-MNE). Another interesting result from Table 9 is that no matter which sample is used in estimating equation (3), in all specifications, Swedish MNE plants have the highest exit rates of all plants in the Swedish manufacturing sector.
Estimation results
The results in Table 6 and Table 9 Table 6 here
As mentioned in the introduction, foreign direct investment increased substantially worldwide in the 1990s, and as we saw in Table 1 , this is also the trend in Swedish manufacturing. The impact of increased foreign presence on the survival rate of plants of indigenous firms appears to be ambiguous, as argued in Section 2, 28 and to depend on the type of indigenous firm. Therefore, I
proceed by examining the effects of increased foreign presence on the survival prospects of plants that belong to different types of indigenous firms by using, once more, Swedish plant-level data.
First, I present the results on how foreign presence affects plant survival without differentiating the plants into different types of indigenous firms, shown in Table 7 columns (1) and (2) . The sample in these two columns contains all of the plants in Swedish manufacturing firms. As a proxy for foreign 19 presence in an industry, I use the employment share of foreign MNEs in industry i at time t. 29 The variable is supposed to capture spillover effects (positive) as well as competition effects (negative) on plant survival. The result controlling for firm-and industry-specific characteristics in column (2) shows that increased foreign presence in the industry does not affect the survival of the Swedish firms" plants. 30 In columns (3) to (6) The results in these columns indicate that the plant survival of Swedish MNEs and exporting non-MNE firms is unaffected by the increased presence of foreign-owned firms. On the other hand, the impact on survival rates of plants in non-exporting non-MNE firms is negative. 31 An explanation for this pattern may be that plants of non-exporting non-MNE firms do not have enough absorptive capacity to benefit from technology spillovers owing to increased foreign MNE presence.
Significantly lower skill intensity (share of employees with some post-secondary education) in plants of non-exporting firms than in plants of exporting firms and plants of Swedish MNEs is one indicator of this. 32 Moreover, plants of non-exporting non-MNE firms are more sensitive to, and thus more severely hit by, intensified competition from an increased foreign MNE presence on the product as well as on the factor market. Significantly lower labor productivity in non-exporting firms than in exporting firms and Swedish MNE firms suggests that plants of non-exporting firms are less capable of withstanding intensified competition due to increased foreign MNE presence.
33 29 The variable foreign presence in the industry is calculated using the whole sample of plants, i.e., plants of all firms in the manufacturing sector. 30 The results on how foreign presence affects the survival of plants within smaller firms (with fewer than 50 employees) are reported in Table 10 in the Appendix. The results are similar to those in column (2) in Table 7 . 31 For Irish manufacturing, Görg and Strobl (2003b) find that increased foreign presence has a positive impact on domestic plants" survival in the high-tech sector because of technology spillovers, and a negative impact on other foreign-owned plants" survival in the low-tech sector due to fiercer competition. 32 In the plants in Table 7 , the average share of employees with some post-secondary education in 2002 was only 16 percent in non-exporting non-MNE firm plants, whereas it was about 20 percent in exporting non-MNE firm plants and 26 percent in Swedish MNE plants. 33 In the firms in Table 7 , the average value added per employee (thousand SEK) was 2002 is 257 in non-exporting non-MNE firms, 489 in exporting non-MNE firms, and 598 in Swedish MNE firms.
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Yet we should be aware of the fact that the lack of absorptive capacity and the lack of competitiveness of plants in non-exporting non-MNE firms are to some extent controlled for in the regressions in Table 7 by the inclusion of plant skill intensity and the relative labor productivity of the firm.
Finally, one more interesting result appears in Table 7 . Analyzing the whole sample in columns (1) and (2) without separating the plants into different ownership structures, it seems that the higher the export intensity in the industry, the less likely plants are to exit. A similar result is obtained analyzing the sample of plants of larger firms in column (3). However, as shown in column (4), Swedish MNE plants that are active in export-intensive industries are more likely to exit the market, while it seems that the impact of sector-level export intensity on the exit ratio is negative for plants of exporting non-MNEs and purely domestic firms, as shown in columns (5) and (6), respectively.
The explanation for this result could be that since MNEs can easily shift production to other locations, they are more likely to exit export-intensive industries in order to avoid the innately high competitive pressure. For non-MNEs, however, plants that operate in export-intensive sectors are more efficient and thus impose higher entry barriers on potential new entrants. The higher entry barriers are likely to result in a lower number of new plants and thus a lower exit rate for the plants already operating. foreign MNE plants will tend to hang on longer than domestic MNE plants.
Technology transfers and intensified competition are two channels through which the increased presence of foreign MNEs may influence the survival rates of indigenous firms. Plant survival of globally engaged firms, such as Swedish MNEs and exporting non-MNEs, seems to remain unaffected by increased foreign presence, whereas there appears to be a negative impact on the survival rates of non-exporting non-MNE plants. *** SNI92 three-digit level (99 industries). Standard errors in parentheses. ***, **, * indicate significance at the 1, 5 and 10 percent levels, respectively. In columns (1) and (2) plants in all firms are included. In columns (3) and (4) only plants in firms with less than 50 employees are included while in column (5) plants in firms with 50 employees or more are included. In columns (1), (3) and (5) the period of study is 1993-2002 while in columns (2) and (4) the period of study is 1996-2002 since firm-level variables are only available for all manufacturing firms from 1996 onwards. 
Variable definitions and data sources
A summary of definitions and sources of the variables employed in the analysis is given below.
In this paper, I have used two data sets: the Regional Labor Market Statistics (RAMS) and Financial Statistics (FC), which are provided by Statistics Sweden (SCB). I also use data from Swedish Institute for Growth Policy Studies (ITPS). The period of observation covers the period 1993--2002. I use the information at the plant level for the population of manufacturing plants. The information on the firm-level variables is, however, for larger firms, that is, firms with 50 or more employees. I exclude plants of firms that switch between domestic and foreign ownership more than once over the period. Also, plants of firms that disappear from the sample one year and reappear in later years are excluded.
Plant-level variables:
Exit: Dummy variable. If the unique plant identification number disappears from the sample, I define the plant as having exited. Unfortunately, there is no information available in my data about the types of exit-whether plant exit was due to bankruptcy or to reallocating plant production to other domestic or foreign affiliate plants of the same firm. Source: SCB, RAMS.
Plant age: years of operation. log value. I calculate the exact plant age for those entering after 1986, while older plants are assigned as entering in 1986. Source: SCB, RAMS.
Plant size: log value of total employment at the plant level. Source: SCB, RAMS.
Plant skill intensity: the percentage of a plant"s employees with post-secondary education. Source: SCB, RAMS.
Ownership dummies:
Foreign MNEs: firms in which foreign owners possess more than 50 percent of the voting rights are defined as foreign-owned. Source: SCB, FC.
Domestic MNEs: firms that are domestically owned and are part of an enterprise group with affiliates abroad are defined as domestic MNEs. Source: ITPS.
Domestic exporting non-MNEs:
Swedish manufacturing firms with 50 employees or more report exports, which means that I can identify exporting and non-exporting firms. Firms that are domestically owned with no foreign affiliates and are exporters are defined as domestic exporting non-MNEs. Source: SCB, FC and ITPS.
Domestic non-exporting non-MNEs:
Firms that are domestically owned with no foreign affiliates and are non-exporters are defined as domestic non-exporting non-MNEs. Source: SCB, FC and ITPS.
